. a) XRD patterns and b) PDF refinements for anatase TiO2 and hydroxyfluorinated anatase Ti0.780.22O1.12F0.4(OH)0.48 obtained by solvothermal synthesis. 
Quantification of the valence state of Ti in the reduced sample
The Ti L2,3 EEL spectrum was evaluated in terms of Ti valence state according to a calibration method available in literature. 2 The spectrum was first subtracted of an exponential background and of a double-arctangent function, which removes the contributions from transitions to unoccupied continuum states ( Figure S6a) . Subsequently, the integrated intensity ratio between two 1 eV windows cantered on the white lines of Ti (Figure S6b ) was measured and used to calculate the valence state of Ti. Table S6 ). The chemical shift value of the Ti III 3-F species is assumed to be the lowest one and we assume that this species does not occur in the chemically magnesiated sample. Table S4 ). Table S6 ). 
